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PURPOSE: To obtain an ink tank generating proper 
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CONSTITUTION: A valve 10 constituting a valve 
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the ink bag 2 is provided so as to pierce a part of the 
wall of the ink container 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st container which stores a liquid The free passage way which leads the liquid which 
the 2nd container is arranged so that this 1st container may be covered, and was held through the 
above 1st and the 2nd container at the 1st container of the above to the exterior of the 2nd container 
of the above It is the liquid storage container equipped with the above, and the 2nd container of the 
above is characterized by having the valve system for controlling the pressure of the gas which exists 
in the space of the 1st container of the above, and the 2nd container. 

[Claim 2] The aforementioned valve system is a liquid storage container according to claim 1 which 
has the check valve which functions as incorporating a gas from the exterior of the 2nd container of 
the above when the pressure of the gas which exists in the aforementioned space becomes low more 
than fixed [ a certain ] rather than the pressure of the exterior of the 2nd container of the above. 
[Claim 3] The aforementioned valve system is a liquid storage container according to claim 1 which 
has the check valve which functions as emitting a gas to the exterior of the 2nd container of the 
above when the pressure of the gas which exists in the aforementioned space becomes high more 
than fixed [ a certain ] rather than the pressure of the exterior of the 2nd container of the above. 
[Claim 4] When, as for one valve, the pressure more than the operating pressure of this valve acts on 
this valve by the aforementioned valve system consisting of two valves When, as for the valve of 
another side, the pressure more than the operating pressure of this valve acts on this valve by 
introducing the gas besides the 2nd container of the above into the aforementioned space The liquid 
storage container according to claim 1 which operates so that a gas may be emitted out of the 2nd 
container of the above from the aforementioned space, and holds the pressure of the aforementioned 
space within the limits of the difference of the operating pressure of the two aforementioned valves. 
[Claim 5] The valve which constitutes the aforementioned valve system is a liquid storage container 
according to claim 1 to 3 which has the sheet arranged so that the free passage mouth which makes 
the aforementioned space and the exterior inside the container of the above 2nd open for free 
passage, the operation section connected with this free passage mouth, and this operation section 
may be covered. 

[Claim 6] The aforementioned valve is a liquid storage container according to claim 5 which has 
arranged sealing liquid between a part of 2nd container of the above and the aforementioned sheets 
which constitute this valve. 

[Claim 7] The liquid storage container of the claim 6 with the presser foot for pressing the 
aforementioned sheet. 

[Claim 8] The claim 1 which joined the part and the 2nd container of the above of the 
aforementioned sheet, or a liquid storage container according to claim 4. 

[Claim 9] The 1st container of the above is the claim 1 which is a flexible bag, or a liquid storage 
container according to claim 4. 

[Claim 10] The recording head unit which has the recording head which receives ink supply from the 
liquid storage container and this liquid storage container of the claim 1 holding ink, and records 
using this ink in the 1st container. 

[Claim 11] The recording head unit which has the recording head which receives ink supply from the 
liquid storage container and this liquid storage container of the claim 4 holding ink, and records 
using this ink in the 1st container. 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.j... 03/12/01 



2/2 ^— v 



[Claim 12] The recording device characterized by having the recording head which receives ink 
supply from the liquid storage container and this liquid storage container of the claim 1 holding ink, 
and records using this ink in the 1st container, and the signal supply means for driving this recording 
head. 

[Claim 13] The aforementioned recording head is a recording head unit according to claim 10 to 11 
which is the ink-jet recording head which records by making the ink which received supply fly to a 
record medium-ed. 

[Claim 14] The aforementioned recording head is a recording device according to claim 12 which is 
the ink-jet recording head which records by making the ink which received supply fly to a record 
medium-ed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the recording device which carried the recording head 
which has a liquid storage container which is especially used in recording devices, such as a writing 
implement, an ink-jet recording device, a copying machine, or facsimile, and this liquid storage container, 
and this recording head about the container for a liquid storing. 
[0002] 

[Description of the Prior Art] When the arrangement height of the part which receives supply of this liquid 
storage container and a liquid when supplying a liquid to the part which needs supply of a liquid from a 
liquid storage container differs, ****** w j|| ac t on the liquid of a part which receives supply of a liquid. 
[0003] The influence accompanying such ****** is especially important in the field which records. 
[0004] 
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* NOTICES 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Industrial Application] this invention relates to the recording device which carried the recording 
head which has a liquid storage container which is especially used in recording devices, such as a 
writing implement, an ink-jet recording device, a copying machine, or facsimile, and this liquid 
storage container, and this recording head about the container for a liquid storing. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, since it is necessary to use a porosity object, 
allotting with high density in order to maintain a suitable performance to a recording head, the 
amount of the ink with which it can be filled up to the volume of an ink container will decrease. 
Moreover, as a result of ****** of a porosity object going up and negative pressure's becoming 
extremely high as ink is consumed and it decreases, supply to the head end of ink will stop, leaving 
ink to an ink tank. Therefore, there will be little ink capacity which can actually be used to the 
capacity of an ink container, and use efficiency will become low. For this reason, when the ink of a 
certain fixed capacity needed to be used, at this rate had to be expected, the ink container itself had 
to be enlarged, and the technical problem which should be solved that the recording device itself will 
be enlarged occurred in connection with this. 

[0008] (The purpose of invention) this invention is accomplished in view of the trouble which the 
above-mentioned Prior art has, and realizes the high ink tank of the use efficiency of the held 
moderate liquid which carried out negative pressure generating — it aims at things 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

MEANS 

[The means for solving the purpose] The liquid storage container of this invention for attaining the 
above-mentioned purpose, the recording head which has this liquid storage container, and the 
recording device which carried this recording head In the liquid storage container which has the 1st 
container holding a liquid, and the 2nd container arranged so that this 1st container might be 
covered, the 2nd container is a liquid storage container which has a valve system for adjusting the 
pressure of the gas which exists between the 1st and the 2nd container. They are the recording head 
which has this liquid storage container, and the recording device which carried this recording head. 
[0010] As the mode, the valve system of a liquid storage container may be a check valve for 
incorporating air from the container exterior, when the pressure of the gas which exists between the 
1st and the 2nd container becomes low more than fixed [ a certain ] rather than the pressure of the 
ink exterior. 

[001 1] Moreover, as other modes, the valve system of a liquid storage container may be a check 
valve for discharging a gas to the interior shell exterior of a storage container, when the pressure of 
the gas which exists between the 1st and the 2nd container becomes higher than the pressure of the 
exterior of a storage container. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 03/12/01 



1/7 s<—i> 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * ** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Below, the example of this invention is explained based on a drawing. 
[0013] In addition, without restricting this invention to a record field, although it is not effective as a 
storage container of all liquids until it says, here explains taking the case of the ink container (ink 
tank) in a record field. 

[0014] Drawing 1 shows the typical appearance perspective diagram of the liquid storage container 
of this example. The valve 10 which constitutes the valve system for adjusting the pressure in an ink 
container is formed in the ink container 1 which is the 2nd container (in drawing 1 , a valve may suit 
by plurality depending on how to perform adjustment of the pressure in an ink container, although 
only one is shown). Connection with the recording head to which supply of the ink which is a liquid 
is performed is made by three connection presser foot stitch tongues 1 6 which are connectors, and 
supply of ink is performed to a record head end through the ink feed hopper 27. 
[0015] Drawing 2 is the typical cross section of an ink container as shown by drawing 1 , and the 
valve system is constituted by two valves 10 in this drawing. As shown in this drawing, as for the ink 
container 1, ink container internal pressure and external pressure have seal structure in the parallel 
state. 

[0016] The ink bag 2 as the 1st container which stores ink is arranged, and the exhaust port 3 for 
discharging ink 5 from the interior of the ink bag 2 to a record head end penetrates some walls of the 
ink container 2 in the interior of the ink container 1 , and is prepared in it. 
[0017] Since this ink bag is made sufficiently flexibly, capacity of the ink dedicated to an ink 
container can be made almost the same with the capacity of an ink container, and can make very 
high the rate of the capacity of the ink to the capacity of an ink container which can be held 
compared with the case where a porosity object is used. Therefore, the equipment carrying this ink 
container can also be miniaturized. 

[0018] Connection of the space 6 inserted into the above-mentioned interior of an ink bag, and 
above-mentioned ink bag (2nd container) and ink container (1st container) is usually intercepted 
completely. 

[0019] Thus, ink can be supplied by the pressure suitable without the worries about leakage of the 
ink to the container exterior for the side to which ink is supplied by considering as double structure 
with the ink bag which are the ink container which is the 2nd container equipped with the valve 
system, and the 1st container for holding ink, and considering as the composition which adjusts the 
pressure of the gas of the space 6 between these. 

[0020] When connection with the recording head and ink container which receive supply of the ink 
which is a liquid has not accomplished, the free passage with the inside of an ink bag and a recording 
head is closed by the ball and rubber stopper 9 in the state where it was always pressed by the 
repulsive force of the elastic member of presser-bar-spring 7 grade in the direction which closes the 
free passage way 28. 

[0021] In addition, the valve system shown in this view shows the example to which the pressure 
regulation of space 6 and the ink container exterior is made to carry out by two valves, the valve of 
this drawing upper part is an unidirectional valve which can flow out the gas from space 6 to the ink 
container exterior, and the valve on the right-hand side of [ this ] drawing shows the case where the 
unidirectional valve which can flow the gas to an opposite direction is prepared. Although detailed 
explanation of a valve system is mentioned later, in the valve of this drawing upper part, 
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MAIRASHI-TO is allotted [ mouth / free passage / 1 1 ] to the exterior side inside from the free 
passage line 1 1 in the valve of this drawing right part from a viewpoint of circulation control of an 
above-mentioned gas. 

[0022] Drawing 3 is a typical exploded view explaining the composition of the valve 10 which 
constitutes a valve (bulb) mechanism. MAIRASHI-TO 12 (tl =15mm, t3 =0.04mm) arranged so that 
a valve 10 may cover the pressure operation section (t2 =5mm) and this pressure room which stand 
in a row to the free passage mouth 1 1 and this free passage mouth, It has the presser-foot member 
(pressure plate) 1 3 (T= 5mm) for fixing this MAIRASHI-TO to the main part of a container, further 
and to the interface (sealing liquid application side) of MAIRASHI-TO and the main part of a 
container It is constituted by arranging sealing liquid 14, such as a silicone oil for raising 
airtightness. 

[0023] Drawing in which pressing down the valve (bulb) 10 formed of these members, and showing 
the longitudinal section and the cross section of the length direction of a member is shown in 
drawing 4 . As shown in this drawing, MAIRASHI-TO 12 presses down, and can be pressing down a 
part of target position centering on the free passage mouth by the member 13, and the wrap portion 
has composition which is not pressed down in the portion of the pressure operation room 4. In the 
valve of this example, with the pressure told to the pressure room 4 through the free passage mouth 
11, when a part of MAIRASHI-TO which is not pressed down by the presser-foot member comes 
floating, a gas is released through the crevice between the free passage mouth 11, the pressure room 
4, an ink container, and MAIRASHI-TO. As shown in drawing 4 (a), it pressed down and a part of 
contact surface (corner) with MAIRASHI-TO of a member is deleted in the suitable range, so that 
the relief of MAERASHI-TO at this time may not be barred, and MAIRASHI-TO may come floating 
by the suitable pressure. 

[0024] Drawing 5 showed the example of the recording head unit which has connected the liquid 
storage container of this example with the Records Department, such as a recording head 20. In the 
case of connection with this Records Department, it projects from the Records Department, and the 
bottom, resist the press force of a presser bar spring 7, press the ball 8 by the side of the storage 
container mentioned above to an ink container side, a ball is made to desert the rubber stopper 9 of 
the free passage way 28 with a pipe 1 8, and supply of ink is attained from an ink bag at a recording 
head 20. 

[0025] Next, explanation of the liquid storage container of this example of operation is given. 
[0026] It is the pressure Pout in a container first. When the pressure Pin of the container exterior is 
equal, recording devices, such as an ink-jet recording device by which this container was connected 
with the recording head, the state where it does not connect, or this container, by the idle state When 
consumption of ink is not performed and there is no change of environment (temperature, pressure, 
etc.), MAIRASHI-TO of two bulbs (VI and V2) is stuck through the oil application side 15 and oil 
which are some ink containers, and the interior of a container and the container exterior are 
intercepted completely. 

[0027] Next, the pressure Pin of space 6 is the outside atmospheric pressure Pout. A start of the time 
of low voltage, for example, record, discharges and consumes ink from the exhaust port. Volume in a 
bag decreases according to this ink consumption, and the pressure Pin of space 6 is the outside 
atmospheric pressure Pout. It receives and becomes negative pressure. If the suitable negative 
pressure in the nozzle location of an ink-jet recording head is 0 - -150mmAq and this negative 
pressure usually becomes large too much at the time of record, the regurgitation of the ink from the 
delivery of the recording head section may not be performed good, or may turn into non- 
regurgitation further. Though early negative pressure is 0, negative pressure occurs promptly in 
slight consumption of ink. Although the negative pressure in space rises and goes with consumption 
of ink, in the range to which this negative pressure does not affect record, each bulb (VI and V2) 
serves as a closed situation like above-mentioned drawing 6 (a). 

[0028] Furthermore, although negative pressure will also increase further and will go if ink is 
consumed In order to make it the negative pressure in space 6 not become not much large, when 
negative pressure becomes large from a certain fixed differential pressure (**P1) ( *P1 <Pout-Pin), 
That is, it is a bulb VI by the differential pressure of Pout-Pin. The force committed to MAIRASHI- 
TO Bulb working-pressure *P1 decided by the adhesion force of a Mylar with sealing liquid, and a 
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container side, the force made to transform MAIRASHI-TO When it becomes large When a part of 
MAIRASHI-TO deforms, the sealing liquid application side 15 and MAIRASHI-TO separate, and 
the open air is introduced inside an ink container through this crevice ( drawing 6 (b)). Consequently, 
the negative pressure of space 6, i.e., the negative pressure in an ink bag, is eased, and the pressure 
of ink is controlled. Moreover, if negative pressure is eased, when MAIRASHI-TO which was being 
transformed by the above-mentioned differential pressure returns to the original configuration, space 
6 and the exterior will be intercepted again. In addition, such a bulb VI It is desirable to set up so 
that the pressure of the nozzle location of a recording head to which supply of ink is performed may 
serve as 0 - -150mmAq as operating pressure. What is necessary is on the other hand, just to set up 
the tank internal pressure for obtaining the suitable pressure in a nozzle location so that the value 
which applied the pressure of the liquid in a container to the differential pressure produced according 
to the difference of both arrangement height may go into the above-mentioned range although it 
changes with the arrangement height of a liquid storage container, and arrangement height of the 
nozzle which receives supply. 

[0029] Next, the pressure in an air chamber is Pin>Pout conversely. Since the gas in space 6 expands 
with heat when an OAT rises in the state where a case, for example, ink, is not consumed, naturally 
Pin is Pout. It receives and becomes high **. However, the pressure differential (Pin-Pout) of the 
pressure in space and the exterior is a bulb V2 as mentioned above. When it becomes larger than 
operating pressure (**P2), it is a bulb V2 shortly. By opening, space 6 and the exterior are open for 
free passage, and an expanded part of the gas in space is discharged outside. The pressure of Pin, i.e., 
the pressure in an ink bag, is eased. The ink which is a liquid does not begin to leak from the side 
which receives supply of liquids, such as an ink-jet recording head. 

[0030] In addition, bulb V2 Working-pressure **P2 =Pin-Pout What is necessary is to just be set as 
the pressure which is the grade from which ink does not leak in the recording head position where 
supply of ink is performed, although it is more effective as close to 0. Although it changes with the 
states of the property of the ink to be used, or the nozzle of a recording head, such a pressure should 
just be set up so that the pressure in a nozzle location may be set to 150 or less mmAqs. 
[0031] Moreover, for example, like [ under transportation by the aircraft ], when the external 
pressure which surrounds the storage container of this invention changes, by performing operation 
same with having mentioned above, adjustment corresponding to pressure variation is performed and 
prevention of the ink accompanying pressure variation of a leakage this accomplishes. 
[0032] Operation when external pressure becomes lower than the pressure which space 6 can permit, 
as shown by drawing 6 (c) takes place, and when external pressure becomes higher than the pressure 
which space 6 can permit conversely, operation as shown by drawing 6 (b) takes place. 
[0033] The above bulbs VI Bulb V2 In the case of the bulb used for this example, composition and 
its working pressure can be set up comparatively easily, although it is necessary to adjust suitably 
according to the specification of a recording device. 

[0034] Although a range, area, etc. which are pressed down by the area (area of the pressure 
operation section) in the sheet side of the pressure operation section, the area of a sealing liquid 
application side, the quality of the material of a sheet, a diameter (area) and thickness, the quality of 
the material of oil, and the pressure plate can be raised as a determinant of the operating pressure of a 
bulb Parameters other than the area of the pressure operation section, and the thickness of a sheet and 
the viscosity of sealing liquid can be fixed, and operating pressure can be easily adjusted by 
changing these three parameters. 

[0035] The example of the relation between the bulb to which oil viscosity, the thickness of a sheet, 
and the area (diameter) of the pressure operation section were changed, and a working pressure 
difference is shown in following Table 1 . 
[0036] 
[Table 1] 
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[0037] In this example which adopted such a bulb, since there were also few part mark, the assembly 
also became possible, in order to set up the operating pressure of a bulb for obtaining an easy ink 
tank to be possible to set it as arbitrary pressures easily only by changing the physical properties of 
sheet area and sealing liquid, and the area of pressure operation **** 4. 

[0038] In addition, as a sheet which constitutes the bulb mentioned above, although MAIRASHI-TO 
was used, it is few, and aging is not invaded to the oil which is the sealing liquid put together, and 
should just show elasticity. As such a typical material, it is plastic film, such as metal films, such as 
aluminum, phosphor bronze, and stainless steel (SUS), polyethylene (PE), polypropylene (PP), 
polyethylene terephthalate (PET), a polyamide, and polyester, etc. besides MAIRASHI-TO. 
Moreover, as for the surface roughness, 6.3 or less are desirable. 

[0039] Although what is necessary is just a non- volatile thing as sealing liquid, in order to maintain 
the performance stability of a bulb, a temperature- viscosity property is good, and is strong to an 
environmental variation, and there should be just little oxidization and humidity. As such a material, 
the oil other than a silicone oil, such as a polybutene, poly butane, and Teflon, is raised. 
[0040] Drawing 7 is the 2nd example and unit-izes a valve system. 

[0041] It has the composition of holding the bulb unit 19 to unit electrode-holder V which constitutes 
some ink containers 1 in this example. Each bulb in a bulb unit is performing pressure regulation of 
the space between the ink container 1 and the ink bag 2 like the above-mentioned example. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 03/12/01 



5/7 ^— V 



[0042] Drawing 8 shows the typical front view (a) and typical drawing of longitudinal section (b) of 
a bulb unit. In the bulb unit of this example, two valves as shown in the previous example are 
constituted so that the same operation as the valve system of a previous example may be made to 
perform. In addition, each sign shows the part of the same function as a previous example. 
[0043] By making a valve system into one unit like this example, even if it is the case where a direct 
bulb cannot be attached with the configuration of the outer frame of for example, an ink container, 
only the bulb unit 19 is assembled as another object, since attaching in an ink container is possible, 
easy moreover the flexibility of a design can be given and a liquid storage container can be 
manufactured. Moreover, even if it is the liquid storage container of other configurations, this effect 
that can be efficiently produced commercially since the same process can be used while being able to 
shorten a design time, since what is necessary is just to carry out bulb unit ****** exists. 
[0044] Drawing 9 is the 3rd example and shows the example of the liquid storage container which 
adopted the bulb of another method. The valve system has the bulbs 20 and 21 of the bag structure in 
which one side which consists of flexible sheets carried out opening here. The single-sided single 
section 22 of each bulb is opened for free passage by the free passage mouth 23 of the main part of 
an ink container, and opening of the reverse single section 24 is carried out. Since the nonvolatile oil 
26 as a sealing agent which was used in the previous example is applied to the inside 25 in a bag, an 
inside in a bag is stuck and there is no circulation of the gas of the container exterior and the interior 
in the state which is not large as well as the above-mentioned example. 

[0045] It is the bulb by which one bulb 20 adjusts the inflow of the air from the outside like the 
above-mentioned example also in this example, and another bulb 21 is a bulb which adjusts 
defluxion of the gas to the space shell exterior of an ink bag and an ink container. Also in the bulb of 
this example, the pressure to which the differential pressure of the ink container exterior and the 
aforementioned space acts on the inside 25 of bulbs 20 and 21 by fixed differential pressure **P3 
=Pin-Pout or **P4 =Pout-Pin (when it is a bulb 20) (when it is a bulb 21) becomes larger than the 
adhesion force of the sheets by oil 26, adhesion of sheets peels, and gaseous circulation arises. 
Consequently, the pressure of space is controlled like the aforementioned example. 
[0046] Since the pressure of the space in an ink container, i.e., the pressure of the ink in an ink bag, 
is determined like each example explained above with the difference of the operating pressure of the 
bulb of two each which constitutes a valve system, regardless of the residue of ink, the pressure of 
ink is [ ink capacity ] maintainable to arbitrary pressure ranges by adjusting the operating pressure of 
two bulbs. 

[0047] In addition, although the above-mentioned example showed the example which constituted 
the valve system from two bulbs, when there is little change of external environments, such as 
temperature and a pressure, even if it is the liquid storage container which has one bulb, it does not 
interfere. 

[0048] The liquid storage container of this invention changes the size, configuration, etc., and 
chooses the quality of the material of the 1st container or the 2nd container etc. suitably. By 
adjusting the operating pressure of a bulb as mentioned above, moreover, besides an ink container It 
is possible to apply widely from prevention of a liquid of leakage and the ease of carrying out of 
adjustment of a supply pressure as a storage container of the liquid with which supply stabilized as 
storage containers, such as a liquid accompanied by petroleum, volatility, and inflammabilities, such 
as a gasoline and lamp oil, and a chemical accompanied by risk of being based on leakage, is 
desired. However, the application as an ink container used especially for ink-jet record is the most 
desirable when supplying the stable ink which is not influenced by adjustment of a delicate pressure 
required to hold the meniscus in a recording head position, and the busy condition of ink. 
[0049] Using the liquid storage container of this invention as an ink tank, drawing 10 is the general- 
view view of the ink-jet recording device IJRA which was made to unify a recording head and was 
carried, and is **. The carriage HC engaged to ****** 5004 of the leading screw 5005 which is 
interlocked with the right inverse rotation of a drive motor 5013, and rotates through the driving 
force transfer gears 501 1 and 5009 has a pin (un-illustrating), and both-way movement is carried out 
in Arrow a and the direction of b. 5002 is a paper-bail board and presses the recording paper which is 
a record medium-ed to a platen 5000 over the carriage move direction. This recording device records 
from a recording head by breathing out ink to this recording paper. 
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[0050] 5007 of a sign and 5008 are the home-position detection meanses for checking existence [ in 
this region of the lever 5006 of carriage ] by the photo coupler, and performing the hand-of-cut 
change of a motor 5013 etc. the cap to whom 5016 acts as the cap of the front face of a recording 
head — it is the member which supports a member 5022 and 5015 performs suction recovery of a 
recording head through the opening 5023 in a cap with a suction means to attract the inside of this 
cap 5017 is a cleaning blade, 5019 is a member which enables movement of this blade to a cross 
direction, and these are supported by the main part support plate 5018. A blade cannot be 
overemphasized by that not this gestalt but a well-known cleaning blade can apply to this example. 
Moreover, 5021 is a lever for starting suction of suction recovery, it moves with movement of the 
cam 5020 which engages with carriage, and move control of the driving force from a drive motor is 
carried out with well-known means of communication, such as a clutch change. 
[0051] Although it is constituted so that a request can be processed by operation of a leading screw 
5005 in those correspondence positions when carriage comes to a home-position side field, if it is 
made to operate to well-known timing about a request, each can apply these capping, cleaning, and 
suction recovery to this example. Each composition in **** is invention which was excellent even if 
it saw complexly, even when it was independent, and shows the desirable example of composition 
for this invention. 

[0052] In addition, in the recording device of this example, it has the control section which has a 
record signal supply means to give the signal for driving the carried recording head to a recording 
head, and has the control means which manage the drive of a recording device. 
[0053] Moreover, although the ink container carried in this equipment showed the example 
constituted as an ink JIEDDO head unit which was united with the recording head, it cannot be 
overemphasized by that it is good also as a gestalt by which not only this but an ink container and a 
recording head are another objects, and are supplied to a recording head through an ink supply way. 
[0054] As mentioned above, especially, this invention forms a flight drop in an ink-jet recording 
method using heat energy, and brings about the especially excellent effect in the ink container used 
for the ink-jet recording method which records, a recording head unit, and a recording device. 
[0055] About the typical composition and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 
specification, for example is desirable. Although this method is applicable to both the so-called on- 
demand type and a continuous system In the on-demand type case, corresponding to the sheet and 
liquid route where the liquid (ink) is held, it is arranged especially, on an electric thermal-conversion 
object By impressing at least one driving signal which gives the rapid temperature rise which 
corresponds to recording information and exceeds nucleate boiling Since an electric thermal- 
conversion object is made to generate heat energy, film boiling is carried out to the heat operating 
surface of a recording head, a one to one correspondence is carried out to this driving signal as a 
result and the foam in a liquid (ink) can be formed, it is effective. A liquid (ink) is made to breathe 
out through opening for regurgitation by growth of this foam, and contraction, and at least one drop 
is formed. 

[0056] If this driving signal is made into the shape of a pulse form, since growth contraction of a 
foam will be performed appropriately instancy, the regurgitation of a liquid (ink) excellent in 
especially responsibility can be attained, and it is more desirable. As a driving signal of the shape of 
this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and the 4345262 
specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 
specification of invention about the rate of a temperature rise of the above-mentioned heat operating 
surface are adopted, further excellent record can be performed. 

[0057] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the composition arranged to a delivery which is indicated by each 
above-mentioned specification as composition of a recording head, the liquid route, and the field to 
which the heat operation section other than the combination composition (a straight-line-like liquid 
flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is crooked 
is also included in this invention. In addition, this invention is effective also as composition based on 
the Provisional-Publication-No. 59 No. 138461 official report per year which indicates 
correspondence **** composition for puncturing which absorbs the pressure wave of the 
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Provisional-Publication-No. 59 No. 123670 official report per year which indicates the composition 
which makes a common slit the regurgitation section of an electric thermal-conversion object to two 
or more electric thermal-conversion objects, or heat energy in the regurgitation section. 
[0058] Furthermore, although any of the composition which fills the length with the combination of 
two or more recording heads which are indicated by the specification mentioned above as a 
recording head of the full line type which has the length corresponding to the width of face of the 
maximum record medium which can record a recording device, or the composition as a recording 
head of the piece formed in one are sufficient, this invention can demonstrate the effect mentioned 
above much more effectively. 

[0059] In addition, this invention is effective when the electric connection with the main part of 
equipment and supply of the ink from the main part of equipment use the recording head of the 
exchangeable chip type which becomes possible, or the recording head of the cartridge type formed 
in the recording head itself in one by the main part of equipment being equipped. 
[0060] Moreover, it is a book to add the recovery means against a recording head established as 
composition of the recording device of this invention, preliminary auxiliary means, etc. It is effective 
in order to perform record stabilized by performing reserve regurgitation mode in which the 
preheating means by the KYAPINGU means, the cleaning means, the pressurization or the suction 
means, the electric thermal-conversion object, the heating elements different from this, or such 
combination over a recording head and the regurgitation different from record are performed, if these 
are mentioned concretely. Furthermore, as a recording mode of a recording device, not only the 
recording mode of only mainstream colors, such as black, but a recording head is constituted in one, 
or this invention is very effective also in the equipment equipped with full color at least one by the 
double color color or color mixture of a different color even with two or more combination although 
it was good. 

[0061] Furthermore, in addition, as a gestalt of the ink-jet recording device of this invention, 
although used as the picture outgoing end end of information processing crises, such as a computer, 
you may take the gestalt of the reproducing unit combined with others and the reader, and the 
facsimile apparatus which has a transceiver function further. 

[Translation done.] 
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* NOTICES 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The liquid storage container of this invention can make the stable liquid 
supply, since supply to the exterior of a liquid is possible, as explained above, maintaining the 
pressure of the space in the 2nd container, i.e., the pressure of the liquid in the 1st container, at a 
suitable pressure. 

[0063] By having adopted the valve system, the ink container with sufficient use efficiency of a 
liquid can be offered. 

[0064] Since the porosity object for making the ink which is a liquid hold etc. is not needed, capacity 
in an ink container can be enlarged. This is got blocked, an ink storage container can be 
miniaturized, and it becomes possible to also make a recording head unit and a recording device 
small. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 *** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The typical appearance perspective diagram of the first example of the liquid storage 
container of this invention. 

[Drawing 2] The cross section of the container in the first example. 

[Drawing 3] The typical exploded view of the bulb of this example. 

[Drawing 4] The cross section in the bulb position of the container of this example 

[Drawing 5] The cross section of the recording head unit which applied the liquid storage container. 

[Drawing 6] Explanatory drawing of operation which can be put on the container of this example. 

[Drawing 7] The ** type view showing the second example of the liquid storage container of this 

invention. 

[Drawing 8] The ** type view showing the bulb unit of this example. 

[Drawing 9] The ** type view showing the third example of the liquid storage container of this 
invention. 

[Drawing 10] The ** type view showing one example of the recording device which applied the 
liquid storage container of this invention. 
[Description of Notations] 

1 Container 

2 Ink Bag 

3 Exhaust Port 

4 Operation Section 
Sink 

6 Space 

7 Spring 

8 Ball 

9 Rubber Stopper 

10 Bulb 

1 1 Free Passage Mouth 

12 MAIRASHI-TO 

13 Presser Foot 

14 Non- volatile Liquid 

15 Sealing Agent Application Side 

16 Connector 

17 Recording Head 

18 Pipe 

19 Bulb Unit 

20 Bulb 

21 Bulb 

22 Edge 

23 Free Passage Mouth 

24 Opposite Edge 

25 Bag Inside 

26 Non-volatile Liquid 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 4] 

13 13 
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[Drawin g 3] 




[Drawing 6 ] 
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[Drawing 8] 
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http://www4.ipdljpo.go.jp/cgi-bin/tran_web__cgi_ejje 03/12/01 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 03/12/01 



<19)B*BM»Wf CJ P) C12) ^ ffl W It ^ ^ (A) (ll)«*lMlfiB8#* 

#^5 -229137 

(43)&B8 B TfiS; 5 *£<1993) 9 ^ 7 B 



(51)Inta.* 




nuns* fr^mmm^ 


F I iSfim^fSBT 


B 4 1 J 


2/175 








2/05 










8306-2 C 


B 4 1 J 3/ 04 1 0 2 Z 






9012-2C 


10 3 B 








5fe»* Iif5jSil<0&14(£ 10 JO 






#8^*4-36263 


(71)i±)SIA 000001007 










(22)t±JfilB 




spfig, 4 i£(1992) 2MMB 


SJS^fcfcfflETA? 3 TB30# 2*% 
















3t#a5*BKTA? 3 T§30# 2^*+ J 



















(57) im®] 

ism «ti»)i»a$, tti^K, $su 

T, ^1^0 J ^2cD^|§«P a '5cD^©ffi^S:tiS-rsr 




16 



t# SB W- 5-2 29 137 



J 

i ] i ©tst . mm i © 

i, *2©aE«S:iiUT«rE»i«>««ii:i»«F$iifc« 
SfrESfl 2 fl&B£l©8«i:IB 2 

«r* 9 iitf J: ^fg-fSiglt^*" LTi^tit** 1 E 

.88**3] HuE#«l«tt, WESWfcflqaEi-sftflc 
©ffi*«s. BffE^2(Dgt§W^-g15<OBE^J: 9 t, *>5- 

at- 6 «t 5 #iB-f 5 a» it# * m l x i > 5 t*** 1 e«£© 

[1***4] fflTE#Mfttt 2 SixTfe 

m£©g©ttBirtfc{*»-*-s»** 1 sagt0ffi#jti'jft& 

-<Hr© 

[fit** 5] f»E#«««:flWW-5#tt:. 0 
S§li*)Sl5roHfrESP B 1i:^Si5<»:^iiii$-<i:5iiiiP<!:, R 

ft** 5 e*offi#iri'jff 

11***7] Ares'- h*ffffi^$fc»*>if;l**L 
fc§fl** 6 roiStftfltiBSSS. 

[if**8] tffE->- KO-SBtmrE^2rogSgtSr 
»&• Lfcfit** ltl< ttffi** 4 £«t0ftftjttt|.& 

[lf**9 ] fflK* 1 ©S»tt*tt*#-e*>5»#* 
HL< fctlf ** 4 E«© «S^ 0 
[11**10] JBl©««rtte-<^Sr«»L7t»* 

*i &m#&m&»t>* h^istm® 

[IS** 11] Sg 1 ©SSrtlC'f Lfcif* 



2 

its** 12] mi ©ssrtKw u^m* 
*i 

Z§:\m'(^?Zm^Xsl®Zft?sZm^y h'i, KE 
i:*^®t-t-5E®^Bo 

[IS** 1 3 ] UMBELS' Krt« fc-T v 

Eft^y KT'fc 511**1 0 7&S1 U!iE*©E»^y 
K»=y ho 

10 [is** 1 4 ] Atree*^ y Kr±, (feiies:*«t fc-f v 

^ SrtlEilft S! ^TEi^ff M ^ x ^ h 
mm^-y K-C*><5»**1 2E««Eigt. 

[38W<Z>f*i»&i&S>n 

[0 0 0 1] 

ttfc, «EA. -f^v^xyhESgt, 

eft^y h\ mm^y vzmmvitmmmmicmi- 
20 5 0 
[0002] 

o„ 

[0 0 0 3] £Wj:3fc*ffifffc#5##tt:. Ett&f? 
• [0 0 0 4] «RJx.tf, ^-CfcS-f >^SrfflfTE@* 

mm* &*p5±-rz>tzif>, e§&. E«^yKoettb 

iSt^tejcEBU-cv^c. :oriT?Eft^y KffiHT 
[0 0 0 5] U^U. ^©E^y K&fiT-©:ftflE3g£ 

[0 0 0 6] lES^^ftt^fStLt, -O-^S 

[0 0 0 7] 

[*W«s»ftUJ:5i:-t-5B«B] L*»U E«^y h'tc 



¥f$i ¥5-2291 37 



3 

H(*(o^f^/4 s ±#ut, 

WWiioTL*^ Lfc^oXH^K&fflX'tS 
$j^#{g;<&oXL£ 5. ^(Dtctb, feS-^ftw-f 

[0 0 0 8] mW<D3&}) *&Wt±. ±E&*©&W 

o*-r€>rasj^S:«^Tj*$nfct©-e&oT, &£© 
* ^nm-rs n i £ g -r s t>©x-&£,, 

10 0 0 9] 

S^yF, XffroB^j' K**ftLfcB*SS11H:» 
«#&«#1-$IBi©3*&fc, r©ii(DgMSU 
3 KB**!,*:* 2 ©««£«:, 4r-*-&lft<*JffK8»K*s 
IMT, * 2 JRi, SB2©£»£©Wltoflqtt- 

sm^©ffi^^iis-rsfc«)©, #««sr^ri-5^Bt 

[0 0 10] ^(Dmmt LX, j&ftBTjgES3§©#$Sflt 

:✓**»©£* J: 9 fc*$-««±ffi<fcofci:t, * 
IWt-»a»bffi*€r«l 9 i&tffc©©i8*lh#-?*>o X t A 
l\, 

[0011] &tci&<DMmk LT. «#!?«*»©#« 

Bt@S§5©^lfl5©ffi^ <fc 9 t ia < /jc-o fc t # , BrigSSS 
fc*»~«#fc#ffl^6fc»©ii»Jk#-Cfco T t 

[0 0 12] 

[HJS^J] «T(c, #38W©3lll!^J&iaa5»;:*-^X« 
[0 0 13] ft. *%Wl~£&&ftWl l z.mb*iZ> Z-tte 

[0014] Q i «, *£ttOT©ft£ttjK^©tt*& 

licit, -Tv^gS(*|©ffi^S:ilS-t-5fc©©#«l««r 
«J*?-5#l OtfRitfeivCi^a (Hltti^tll, # 

**Xfc£3;*:©&&JM 6lcj:oXfc::fr;b;ft,, -Y ^ 



4 

[0015] ia2»4i2ii-e*Lfc«t9<e, -y ^ss§© 
m^w»fffiia-cfc9. (^ia{ctj^Ti4#^«i4 2o©# 

[0 0 16] -T J^J&SlWrtttfcH:, -Y 1"* SrffHrt 
5JBl©S«i: LX©-Y>*&2aSE«£ixT*5 9, -Y 

io fc*©#fflP 3*S-f^^^S2©e©-epSr»iiLTS? 
ttbixX^S. 

[0017] r©-<y^S?tt+^ffiit*#t^Sfc 

©, -y ^?®fflctoftt 3 tiz<{^*<D®mt±'(>ir®m 

<D®mt&b/v}?fflC<-fZZk&X'Z* 

*«»c*H-5-r ^^©jR^^rfiesaww-fr*, #?Lffft 

[0 0 18] M&O'f i/^ftrttt*. ^ V^SI (I2<0 
20 t^v^S (£i©*f§) lc***tfc£IH]6© 

[0 0 19] r©£5lc#««fc4B*fciB2©3F»-T?;fe 
S-Y -Y>^*:««ft-S»©*l ©««•?*> 

6>f :✓*«£© 2*«3t£ U r.ixe>©WI©SW6 ©« 
ft©ffi^£f|g^S1ft&£-rsr itcioX, 

^©-y ^^omio<uE<e uc, -r ^ 

[0 0 2 0] Kft'CfcS'f ^OfltttfcStt&Cft^y 

K^^^«H^OflBR^$tLXV^Ir^»fr. -YV* 

so «rtiB»^y Kfc©*ai4, if?L^7<*«>#tt»W 
©R36;*JlcJ:9, igiiK2 8Sr^mr5*(6]{cltB#rtfli 
$iXit«ffi©sJ?-/w*jj;t)5^-t.^9JcJ;9Ki:b^T^ 

[0 0 2 1] *H-e*r#«WIB:, 2o©#fcJ; 

o x 6 1 -y > 9 t ©ff xmmznfr l » ^> 

0>JSr^bX*J9> I^)l§l±gi5©#tt, ^KeA^^^^g 
«*l-»^©ftft©flEUi^ pr«/i-*lPl#T?*> 9 . (^Hl* 
fiij©#«. iS?*(S)^©mtt©^A^"5lB6^-*|Sl#Sr^ 

*i^X<4. iSiiP 1 UD^SSfflK, Pl.ia^g5©#{t*i 
^X«, jfiitTl 1 J;9rtgPI--7'f7v'- h^S2$tbX 

[0 0 2 2] @3 ft, # (/^uy) ^«5r«^-T5#l 

ilO 1 1 tMJiilPlCJl^SJE^f^fflSC ( t 2 = 5m 

2 (ti =15 mm, t3 =0. 04mm) t , ioXlf 

so 13 (T=5mm) tSr*LXJo9, $P)lC 



t# BHSFS-2291 37 



5 

-y >7"j£i 4#BB3;h.ar£K:J:oTfltofcS*LTv* 

So 

10 0 2 3] Ztlb<DUmCii^XMf&£tll!L# 

#|c4q^TI1, iliiP 1 l%mLXE.j]&4fcfcZ.htl 

- hro-gp^t±*S5r irfiioT, fS.m^Mo l 

iiLTS?^$tl-5o w©B*©W h©j? #±#9 

#±*56#iC. B4 (a) {i*$HSr.*t<, Jf*JMt 
W^>f 72/- hi:©»»B©-» (Affi) 

[0024] H5tt, *mmm<nmftmm,®&*tm~- 

y K2 0/jrif©E»*|S£g8RLT<r*5Eft^y K^-=y 
hOWSr^Lfc. r©Eft»i:©fiS*lt©B. E»»J:9 
til Ufc^V 7" 1 8 K J: 9 , bukB LfcRMK*IMI«># 
-^8£ffx/<*7©ffff;f>}cl7tLT, -fWMMWc 
flPJEU ^-^S:iiilK2 8©^i».^9*^BtS$*, 
-Y^KM'v^fl^E&^s' K2 Olcftttvrflg&tt 

ioo25] »(M:iaKMoiRflcjr»R*»«>nfmn«r 

[0 0 2 6] fcrS»rt©ffi*P 0 ut i:*S*MB©ffi*J 

fcivf, (**,- flE*t» ©«fc#«Si^»&fc 

fcl^TIi, 20©/VU7* (V t , V 2 ) ©-r^^-V-h 
> ? ;§#§©- gp-Cfe 5 ^-f l 5 bX-J/^Z 

[0 0 2 7] 0#*(C. aiWeroffiAPin^JSffiPout 

«fc9#tti£*iTiB*3*L-CVK. r©^^7^»{CLfc 
dSo TSS©{*31tt, 6 ©/£;*> P intt^^US P 

out K#LTAJEi4*. EfiWKJSV^T. ii^>-7 
HES'-j' K©y X/M4fiT*©jgSft;ftIEIiO~ 

- 1 5 OmmAqtSbO, w©:ft/EtfS*:t < 9i!#*5 
t, E^y ^©tttfflPA^©^ V7©«:ffi^gif|c 
tT^Jx^^ofc9, $e>fctt5Fqtffli:<eoTL*7»& 

#oT^rt©ftffi»4±#LTtr<^ s r©*JE^E® 



(c^Sr4-^^^$5ffll-*3^-C«l, i!tj3£©H6 (a) © 
Ubte-oX^Z. 

[oo2 8] ^.\^i/9mmzftz>b&mi>isb\z.m 

-X LTff< ft, $18) 6 ^©^ffiJS^ 9 < t£ 

id-sat, fos-SMff (a pi ) a<o^m^±^< 

(APi <P ou t - Pin) > o*9. Pout 
-Pin©H£E*C«toT^P7*Vi ©W7">- M-flK 

t^7->- hbtmti* £©as*ro*fl'L-c, 

v^«»rt«B5^i9A$ix5 (H 6 (b) ) . Z<D& 

5i, M5£©SJE^J;o-C^?KLTI/^fc-v^7v'- 
^©^MSliriaot^ Stfffiffl 6 
WfSix*. fc*S. IWij/^WVi ©Djf£/£i:LT 
20 »4 X W>7©W*&^tT^6E®-^s/ K©/X/u|fca© 
JE7J#0~- 1 5 0mm A q fcfcSttlK, fS^-TS^i 
#S£LV\ — /X/l^MT?©a»fc£E* 
©*v?rtJ£tt, ^Bf@^§§©SaSift$i, 

6 y x/u©ia«;i5 $ t ic ± o -c** a M#©iaa 

ift $ ©^lc J; o T£f 5 ^JE (c^Srt ©^ tiw&t) *M 
xfcffi^mJ56©«SH{-A6«(^^1-jx(iA^c 

[0029] j^tc. v jS»»ciffiftart©ffi^jasp in >p 0Ut 

30 ^^P in ttPout ^UTi*^JEi:*5. U^L, ±i£ 
©«H^P^I*l©JE7Jt^gPi©ffi^^ (Pin- Pout ) 

/VU7*v 2 ©iftf^ffi (AP 2 ) J:9*t<*ofc» 
£\ 4-Si^</u7*v 2 asBH< r. tictotr^lHe bft-U 

5. P in ©ffi^, iP*>^>7S?rt©ffi^/5«fD$tl5„ 

[0 0 3 0] ^efc\ /<JV?V 2 ©f^K)JEAP 2 = Pin- 
Pout <4> Otwififttbliitt^fiif^TfeSdS, 
40 ©tt^tT^sia^y KtettJc*5^-C-Y>-^!55aix 

(4. ^^^©ttK^E^y K©/7Vu©^ffi(c 
<toT^t-t-5/45, /X*fiIT«i:i5 0mmA 

[oo3i] ^fc^j^tf, tii&m^j:z,&m<p<D£o 

©«ix^©E5ih^$tb5o 
so [0 0 3 2] rtJE#£n6©8f$L»SffiAJ:9te<* 
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(5) 



ofc^&»4, HI 6 (c) X'7F&tlZ£ote®mmZ 

^■ic«m6 (b) x-^ztiz £ o tmrnm^z. 
she-*- 5 >&m& foztK *mfi«fcffl i ^c^/i^y 

[0 0 3 4] ^^y«»f^BE©*^»Hi: bTJi. JE7J 



* 10 



StSH^ffiffl, fc£ 

[00 3 5] KTroS 1 IC, 
[0 0 3 6] 

[*1] 
1 









7 (© 0. 04mm) 




<D 1 5 [mm] 




Jitl/j/'Ja- >*>Ol/ TSF 








flUB«S [mm] 


O 5 


4> 7 


*--OVttK [est] 


1000 


3000 


6000 


6000 


[/* m] 


40 


60 


70 


80 


60 


25 


50 


60 


70 


30 


16 


10 


30 


50 


10 



[0037] rcD<fc5 fc'VwySrS&ffl Lfc#IOfi«fc*i 
>- V >?WL<»W8l. JE^f^fflgpS4 0®ffl5r^x 

[0 0 3 8] /.C}b\ ±3$ Lfc^/i^fclg^-f Sv/— h t 



5, liyffi, y^^U* (SUS) ^«D^JR7-</P 
a, Tjfy^^-u-v (pe) , #yyat°u-y (PP) , 
jj? yif 1^ h (PET) , jtfyrs K, 
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9 

fc, *W*ffi;ll6£tt. 6. 3ttT#S£Ul\ 
[0 0 3 9] V ^ifWh LTW:, ^tt©^)©f 

-T/KPteJC. sKU^X^ 

jA&htf bin,*. 

[00 4 0] 121 7 ttJB 2 ©Hffi{*JXfc 9 . *NMK:»= 
[0 0 4 1] #Hl&W£:fc^Tte^^S^l<0— 

[0042] ei 8 «, h omzfoiEmm 

(a) &aq£3#j£BriSI9 (b) , £^L-0>5 0 

[004 3] #3li60iJ©*£{c#1f l oca; yhi 

^/uy£&9olt^;h^i,v|§^XfcoXt>, ✓•M^a. 
-s/ hi 9 fc'tt LtM^ix, -Oi?mmzM 

[0044] 191113 0>2H6«T?*> 9 , »J©#5»I©'< 

/^2 0, 2l5r^TUTl/^o ^-^-e^O^^co^ftil 
^lF15 2 2Ji, -O^Sfl**«iiiiP 2 3 Kigii £ ixT 

ttJteWUlfiWTffl^fc <fc 5 ft. y t LXW^F 

ffiXli. £Sg^£rtSflW^fc«MiIttftv\, 
[0 0 4 5] rwH16fia|J-*3^TfcWj£roMtP«t, 

lE£ffi£<£>MJ£#-£©MffiAP 3 = Pin" Pout ('< 
^2 1©^) , fcL<(lAP 4 =P OU t "Pin 
fr-f 2 0 <DWi&) X\ '</ls-72 0RXf2 1 WF*Jffi2 5 »£ 



/0 

ft 9, nm±©«3ta«tt**u, 

[0 0 4 6] a±ttMLfc#Ht««)J:5fc, -f^S 
&ft<D£ffl<Dj£fiWh'(^i>mft<Dj^i7(DB.t)ft^ # 

££ix5fc£>, 2ocD^/u7'rol!j^JESrllS-t-S-i:{- 
<fcoX^>^Sffl:£^>*©?gffl:KIH#.ft<, ftf©ll 

io [004 7] ft*s, ±a©»fi«T?B:. #$flt£ 2 o<£> 

*0^-fk/45'>ft^^lc*J^T»i. 1 ow/^^Sr^r-T 
5ifc{*flT«tSgS3XfcoX t $ Lort^ft V\, 
[004 8] *«W©«E*WjK*«H:, *<D*% 
ttfS&aMfcS*, «UB l ©SS^IB 2 ©8»o*fK«f 

k\z£oX4 >*®&<D&fr\£i>, Wfc<DMh<DPiik 

[00 4 9] 010 tt^HwafWMfc&SW ^ * 

^^FBftStl JRA©«tIit?6. mWi^r— 
30 ? 5 0 1 3 (OiEiglHltelei^l!) L-Xigti^ejS^T 5 0 1 
1, 5 00 9^LtHiet?>y-K^^y3.-5 00 
5 5 0 0 AfcttLXm&TZ^-YV y'SHCtt 

t'V (^H^) Sr^TU ^EPa, b^^tcam^lft^ix 
5„ 5 0 0 2tt:#tf¥?URX$>9> *-YVyi?&®j3ftl£ 

ioti^x^mmm^xh^m^Wi^7 ; r>5 oooic 

[0 0 5 0] 5 0 0 7, 5 00 8l47^-h*/7 

x^-^y 5 o o 6©roisxco#?t^5i^. 

40 UX^e— ^ 5 0 1 3cole]SB^|S]^]^l|S: : ff9fc:it>C^— 
Vtfe^SXfeS. 5 0 16 ttBft^y K© 

im^^-y-flrtt^y-fWfts o 2 2&%fti-z>& 

ttX\ 5 0 1 SttiO^-Vy^rtSrRSI-rsKSI^Sk-e 

^t^^io 5 02 3^^Lxfa^^ v<D^mm 

&fto<, 5 0 1 712* V — -sif-JV— KX*, 50 19 

•3, #{fc£t$«5 0 1 Stcrftt.llS^ttX^?),, y 
U--KI4, Z.O)m&X*te<fflto<Dir V—=-^if-f\s— Y 
m*M\z.ffimXZZZbtei<^-$.X'bts:i'\ X, 5 02 
so !R?||H]«coSl?l«:Ba^-t-5fc«)<OU^-X\ ^r-^ 
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[0 0 5 1] ZtlbCD^yfy?. 7y-^V7\ !» 

1 ttcy- y ^- 5 o o svftmicx^xztib 

©ttftfettT-ff 3©*0;® jJJff X- 3 i 9 {C^fiE $ fix ^ -5 

otff* L^fltJfcflJSr^LX^So 
[0 0 5 2] fcib\ *3fe«W©E»§&*te*i^X«4» & 

*.SE»ft-IHttM*«:**U e«S361ttOBl!iSr-D*»$ 
ifSIW»^aSr*-*-5tiiJ*l»Sr*U-CV^. 
[0 0 5 3] ^iflCjSfLfc^y^tStt, IB 

Kt— f^t/.cofc'f ^ j/ [*=*■=■ y Y 

k^xm&.ztiizw*7F^tz.&. ztucm^-r, 4^? 

[00 5 4] ±Jfi©«»i:*3BWl4, ^7 i?* y V 

mm^y K^-s' K &l/E&3£BK:fc^ 

[0 0 5 5] *©ft*ttfc#fr*>Ili[«fco^XH:, «*. 
(f v *S#fFfg4 7 2 3 1 2 9-3-93*1*. IrISU 7 4 0 
7 9 6#WiW»»C|PH*$ixXV^S*W*]!|ta*ffl^X 

t>mft£tix\,^z>i/- h^ffiKic^uxgas^ttx^ 
s«Litftja«Jb#s:#^.5'>*< t h-mmmt?r* 

BflbH-irfclcfcoX, ^M**Cix^/^-^ 
Eft^y KOj»f^fflffifcBt»»$*X, IS 

*i&*r#J*ffl*5©-e*3&X**>3. rwtfS©^*, MK 

X, >Pt£< th-mffiZMffc-tZo 
[0 0 5 6] ZOWtotott'tA'Xj&ftb-rZk* BPB# 

v\, r©^/u^JKtt©B»«*i:UXtt» KBttfFJM 
4 6 3 3 5 9^iq*BS, Plf 4 34 5 2 6 
E«$4xT^5«t^/i'bW^LX^5. fl, ±ES?ftf£ 
ffliB«)ia«±#*teH-J-S*WW*H#W : »4 3 13 1 

2 4#»WlB»fcE**itX^6*#ft«ffl-*-5i, Hfc. 
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12 

[0 0 5 7] E^j- KroWt ttli, ±&Q#91j|p 
*»cB)«*ixXi/^5J:5 4etfflP. 906. 

imitmmm&i-zmmc&w.ztix^^mrfiZMTF 

■fSfclHWSU 5 5 8 3 3 3#W«SfflS, *B4*ffF*4 

4 5 9 6 0 0#W»»«rffl^*:«J«'t>*»Mfc'&*tb<& 

■b©x$>s«, jdxt, a*<o«ftiiaaeift*te»ux» * 

TP? ZftfflBg 59^11 2 3 6 70 IMMHi+lb*-*** 

5W-a#0MB5 9^1 3 8 4 6 1 ^«fcS^^fc« 
LXfc#38WHt*8!|-C*>*. 
[0 0 5 8] JEfc, EA^B^Eft-Ct 6**Eft«E* 
© 4>g fCttJfc U fc* $ Sr 5 7 7 W > ^ 7"©E&^ 
y Ki LXIi, ±»LfcWtt*fcRi*$;h,X</*S,fc?/j: 
fcftEft^y K©tt*-&*>*fc.fcoX, -t^ft^^Slfc 
i-«J*^— #Wfc»di$Hfc-fi©E»^s' Kt Lt© 

20 [0 0 5 9] JnxX, ^S*^lc^*$ixS^<!rX\ g 
^fgK&3£&g?£©^y7 P 7>r7V)Efi^7 h\ *> 

[0 0 6 0] X, *5l^wE®gBo^i: UXKI* 6> 

X»*L-^tC0Xfo5, w^f>***WK:^rfixli, E 
30 g'sy KIC^LT©, ^tf^fi, 

fcgc^LfcE»SrfT*5fc«)fc*«n?*)5. E^ 
SioESrt- Vk L-XJiHfe^w±JKfew^wE& i e 

*7-Xtt. «Sfe{c<t-5 7/u*7-co-'Xc< ir fc— o^r 
40 [0 0 6 1 ] HfCflPxT, *^^<0-r i/ai^ hEfi!: 

5 y^ew^^^StoxfeoXtJ:^., 

[0 0 6 2] 

««, ^2©s^srtcosra©ff^En*>^i©s§srt©jg 

so X#5. 
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[0 0 6 3] #««*J8fflUfcwi:«J:J:9, j«flc©ttffl 2 

&*©AW 5. 3 

[0 0 6 4] WifrX'hZ>'<^?Z&ft£-&5>% ) (D£TLm 4 

/hSHfc-C*. Ka=^h, E»»11«:fc>Mtfc 7 

[Hiiio«*<c«MJ 9 

ii i ] *&w<nmfcttm&®<nM-<nmmM<omj£&) 1 o 

io 1 1 

[02] m-<omto0H£*$vz&»e>mmm*m. 1 2 

[13] *IHt«O/</^©*5Ctt»*0. 1 3 

[14] *nmm<v®3%<Ds</u7fomx*<DWim® 1 4 

[0 5] »fr»ME8»SrafflLfc|Bft^y K^=s/ 1 5 

mmmam* 1 6 

[ni6] *mmm<n®^ig.vzw}imwmo 1 7 

[17] *&w<nmMsmMm<»m-<onmm*7F-rm 1 s 

Slo 1 9 

[is] *»tPio/</u^= s/ h z^-t^m, 2 0 

Silo 2 2 

[no] *mw<vmfc%Tm®!%zmm Lfcie^eo 2 3 

1 »M!l«r*r«5eBI. . 2 4 

2 5 

1 2 6 



74 
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APi> (Pout-Pin) AP2< (Pin - Pout) 
(c) 
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